Introduction
Forests in Germany are the result of intergenerational economic activity. With almost 50% of total forest area (BMEL 2014) , private forests are the dominant form of forest land ownership (33% is state owned and 19% is owned by municipalities). Private forests are generally managed by forest enterprises. Private forest enterprises are complex businesses typically operating at local level to offer goods and services on various markets for forest produce (see also Brandl 2002) . Management strategies are under constant development to safeguard overall economic success and financial stability of the enterprise (Selchert 1997) . A possible approach to develop new management strategies is in analyzing long term accounting data Bürgi et al. 2016a ). This data can be obtained from so called Forest Accountancy Networks (in the following referred to as FAN), which comprise a number of forest enterprises (Brandl 2011 , Wense 1990 ). Generally speaking, accounting monitors financial processes and tracks the flow of goods and funds. It is commonly divided into external financial reporting, which includes annual financial statements, and internal management accounting, which deals with cost-revenue analysis, company statistics and budgeting. It is of high importance that financial reporting is always in compliance with legal requirements. For management accounting, a business management perspective is necessary (Möhring et al. 2017) .
The following article will deal with a total of three tasks associated with the concept of accounting: Abstract: Multifunctional forestry in Germany is characterized by long production periods and complex biological-technical processes. Private forest enterprises are complex systems which are closely interwoven with the economic environment. To ensure their economic success, forest landowners need to take the economic development into consideration and adapt their management strategies. Management accounting is an important source for information needed to fulfil main tasks of accounting that help to manage forest enterprises: 'description', 'explanation' and 'decision making'. To get general data, long time series data, taken from Forest Accountancy Networks (FAN), can be analysed. For more than 45 years, data from the FAN Westfalen-Lippe in Germany has been collected and analysed by the department of Forest Economics and Forest Management at the University of Göttingen. The long-term development and adaptation strategies of defined groups of private forest enterprises can be illustrated using this data. These valuable time series can support decision-making processes for private forest landowners and provide tools for forest policy. The data shows that private forest enterprises, with spruce as the dominating tree species, have performed above average in terms of operating revenues and profit margins, but are also more susceptible to calamities resulting in higher involuntary timber harvests. forest enterprise. It can be used for objective evaluation of economic decision making. A FAN not only provides means of operational control but is also an important tool for future planning (see BMEL 2018; Lohner et al. 2016; Toscani and Sekot 2018) . The following will demonstrate how this can be done in a scientific manner.
FAN Westfalen-Lippe
For more than 45 years, data from the FAN WestfalenLippe in Germany has been collected and analysed by the department of Forest Economics and Forest Management at the Georg-August-Universität Göttingen. The FAN was established in 1969 in cooperation between the federal state of Northrhine-Westfalia, the Landesbetrieb Wald u. Holz NRW, the Forest Farmers Association NRW and the University of Göttingen. It is one of the oldest and most extensive data sets for private forests in Germany. Now it consists of about 30 middle-sized and large private forest enterprises from North Rhine-Westphalia and bordering areas of Hesse and Lower-Saxony located in North-WestGermany. Ever since its establishment it has collected key financial indicators and tracked the growing stock of the participating forest enterprises. The average size of the enterprises is 1,600 ha. Most of the enterprises deliver annual reports to the network resulting in a nearly gapless set of data, which makes long term comparisons possible.
Regionally induced differences amongst enterprises are taken into account as the FAN is divided into different groups referred to as 'consultancy circles'. These groups are categorized by the enterprises' dominant tree species, which is either spruce (Picea abies), broad-leafed tree species (especially beech, Fagus sylvatica) or pine (Pinus sylvestris). The long-term management development and adaptation strategies of these groups can be derived from the collected data. These valuable time series can support decision-making processes for private forest landowners and provides tools for forest policy.
Task 1: Description
The current economic state of a forest enterprise can be described using different operating results (see Bürgi et al. 2016b; Bürgi and Pauli 2012) . The following results of the FAN Westfalen-Lippe are averages of the various consultancy circles (with defined properties and sets of tree species) and therefore allow comparisons at operational level.
A key indicator for economic activity is the annual felling amount within a forest enterprise. As shown in Figure 1 (Dög et al. 2017 ) the amount of timber felled in spruce dominated enterprises was almost always at a higher level, compared with the other enterprises (aprox. To demonstrate the relation between income and expenses (nominal values), the chart shown in Figure 3 can be applied. It shows the relation between operating costs and revenues for the year 2015. In 2015 only four of the participating enterprises had higher costs than returns so that they are located in the so-called loss zone. There are however some really profitable enterprises (primarily spruce enterprises) as well.
Task 2: Explanation
Interpreting the results provided by the FAN and deriving prognoses for the future is the second task of accounting. An example of this is given in Figure 4 , which shows the working hours of the employed forest workers in an enterprise that can be financed by the revenues per cubic meter of sold timber (financeable working hours). The financeable working hours do not consider timber which was harvested and sold in self-logging contracts. The development can be described as asymptotic and demonstrates the effect of how increased mechanization, rising labor costs (in addition to outsourcing of labor to requires shifting the focus from comparing whole enterprises to comparing the results of different tree species. In Germany (and as well in FAN Westfalen-Lippe), results for the 4 main tree species 'oak', 'beech', 'spruce' and 'pine' are reported regularly. The financial return per hectare species-area of a harvest depends primarily on the felling quantity and secondly on the net timber revenue per cubic meter. These two figures are shown for the four main tree species below. Figure 5 shows the amount of timber harvested in relation to the amount of forest land area each species occupied. Since the figures are based on the area occupied by the trees it is not possible to derive the sum of the total harvest amount (like in Figure 1) . That is why the harvested amount (m 3 ) is set in relation to land occupied (ha) by the species (speciesarea). It becomes apparent that the spruce harvest decreases significantly on the spruce land. The slight peak in 2014 in beech harvest can be attributed to a summer storm event that heavily hit broadleaf enterprises.
The net timber revenue per cubic meter after deducting harvesting costs is one of the most relevant economic ratios for forest enterprises. Figure 6 depicts the net timber revenue per cubic meter for the four main tree species over the last years. It becomes apparent that the revenues of oak wood (m 3 ) are comparatively high, though not constant over time. The revenues of spruce are on a constant high value only decreasing slightly during the last years. The revenues of beech are continuously on a low level. contractors) and varying timber prices, results in fewer financeable working hours. While in 1969 a total of eight hours could be financed with the revenues of one cubic meter of timber (equivalent to labor costs of one working day), only two hours could be financed in the early 2000s. Nowadays one cubic meter of timber is able to finance three working hours on average. That means despite outsourcing and receding numbers of employed forest workers, financeable working hours are declining because of higher wages, increased qualification of employees (mechanization) and a proportionally lower increase in timber prices. Following this trend, it can be expected that the value of 2 h/m 3 demonstrates a lower bound so that in the future about 2 to 3 working hours can be financed by the revenues of a cubic meter of timber. For operational planning with an employed workforce, the minimum amount of timber to be harvested, to compensate personnel expenses, can be derived from this information.
Task 3: Decision Making
From the enterprises' point of view, the third task of accounting is of high relevance as it provides indicators for decision making. The question which will be answered exemplarily here is: what are the factors of success? Therefore, the financial contribution of the dominating tree species to the operating results needs to be identified. This The profit margin (revenue per hectare) is the mathematical product of timber harvest and net timber revenue. To determine the importance of the individual species, the graph in Figure 7 was created . It shows the profit margin of the dominating tree species in relation to the share of total forest land occupied by that species. Therefore, the width of the bars indicate the share of the forest land, whereas the bar height indicates the profit margin. Because of this the surface under the graph (profit multiplied with area) corresponds to the share of the total operating revenue. The black line shows the mean profit margin over all species and total forest land (in this case all forest enterprises). It becomes apparent that spruce is the most relevant species within the FAN Westfalen-Lippe.
Using this knowledge for operational decision making can aid for instance in tree species selection (task: 'decision making'). The beech for example is highly praised in central Europe and specifically in Germany in regard to both nature conservation and silviculture. The results of the FAN Westfalen-Lippe suggest however, that over time and on average of all enterprises, the beech can only mildly contribute to a positive operating income. On average, the spruce generated by far the highest operating income per hectare of species-area and contributed over-proportionally to the overall economic success. Comparable results can be found in Ermisch et al. (2013) . They determined that the spruce contributed the highest to the total timber revenue in Germany between 2003 and 2011. Griess and Knoke modelled comparable results for mixed spruce-beech-stands with more than 50 % beech. Regarding climatic change however, it may be necessary to replace the spruce in the long term and establish a broad-leafed species like beech (Bolte 2016; Bolte et al. 2010; Panferov et al. 2009; Kölling et al. 2007) . From an economic perspective it would be advisable to resort to tree species, which can produce an equivalent operating income (see also Neuner and Knoke 2017; Knoke 2009 ). Griess and Knoke (2013) modelled comparable results for mixed spruce-beech-stands with more than 50% beech.
Conclusions
Data from forest accountancy networks provide varied information of the past and can deliver valuable insights for future management. Participating forest enterprises, forest economic research as well as forest politics can therefore benefit from this data (see Sekot 2017; Sekot et al. 2010; Filbrandt 2005) . There are however several possibilities for evaluation and interpretation. Firstly, a classical comparison of different enterprises must be mentioned. Secondly, a type of operating branch settlement (like those known in agriculture) seems to be appropriate. A suitable basis for this could be main tree species with reference to the species-area. With the data from the FAN Westfalen-Lippe such an analysis was shown. In result of this analysis the most important tree species for the participating enterprises could be identified. On average the species spruce achieved the highest revenues (per hectare). From a business point of view, however, tree species that can sustainably provide adequate contribution margins should always be preferred. Such information can be used in decision making for managing individual enterprises as well as political consultation.
